ALTHOUGH THE ROLE OF M-MODE echocardiography in the detection of many cardiac tumors is well-established,1-4 experience with tumors of the left ventricle is extremely limited.5 The reliability of echocardiography for the detection of left ventricular thrombi has not been assessed. In this paper we present the M-mode and two-dimensional echocardiographic findings of 10 patients with left ventricular masses. The reliability of echocardiography in the diagnosis of left ventricular masses is assessed, and techniques useful in the diagnosis of such lesions and potential sources of interpretive error are discussed.
Materials and Methods
We reviewed the preoperative echocardiographic findings of 15 patients within an 18-month period who underwent ventriculotomy or aneurysmectomy, at which time the presence or absence of thrombus was determined. From this group the M-mode and twodimensional echocardiographic findings of eight patients with surgically proven left ventricular thrombi are reported. These patients underwent preoperative cardiac catheterization, biplane cineangiography and coronary arteriography. The echocardiographic findings of two patients with documented tumor involvement of the left ventricle are also discussed.
Echocardiographic Studies
All patients were studied with M-mode and twodimensional real-time echocardiography. All echocardiographic studies were reviewed preoperatively and then retrospectively after the surgical confirmation of the mass. The echocardiograms were done within one month of the subsequent surgery.
The M-mode echocardiograms were done on a Smith-Kline Echoline 20A echocardiograph interfaced with an Irex 101 strip chart recorder. The twodimensional real-time studies were performed with a Varian 3000 wide-angle, 800, phased-array sector scanner. Both the M-mode and two-dimensional realtime recordings were done with the patient in the supine or 300 left lateral decubitus position. The Mmode echocardiograms were done by positioning the transducer at the fourth or fifth intercostal spaces at the left sternal border and directing the ultrasonic beam in the established manner to obtain a sweep of the left ventricle from apex to base.
The two-dimensional images were obtained in the long axis, or sagittal, plane by directing the echo sweep between the apex and base of the heart. Short axis, or transverse, views were obtained by directing the plane of sweep along a line drawn between the right hip and the left shoulder perpendicular to the long axis of the left ventricle.8 All patients were also studied by apex echocardiography, using the apex four chamber view and the apical frontal view. This technique involves positioning the transducer precisely over the cardiac apex and angulating it in such a way as to visualize simultaneously all four chambers (the four chamber view) and then rotating the transducer 900 clockwise to produce the apex frontal view, or right anterior oblique (RAO) equivalent. 9 The images were permanently recorded on videotape for future analysis. The illustrations were obtained from Polaroid photographs of stop-action, single-frame scan images made from the videotape recordings. This photographic process results in a reduction of image quality and a loss of the visual appreciation of motion normally present in these phasedarray real-time recordings.
Results Table 1 although in two patients (patients 3 and 10) the nonspecific "dust-like" echoes suggestive of a thrombus were noted on retrospective examination. Figure 8 is the M-mode echo from patient 2 in which a large left ventricular apical aneurysm is seen on the sweep of the left ventricle. Nonspecific dust-like echoes within the left ventricle (indicated by arrows) can be seen and possibly originated from the large 2 X 3 cm organized clot removed at the time of surgery. The corresponding RAO left ventricular cineangiogram is shown in figure 9 . There is a large aneurysm and filling defect in the left ventricle. The two-dimensional echocardiogram from this same case ( fig. 10 ) shown in the apex four chamber view, illustrates clearly the apical aneurysm and the non-mobile intracavitary echoes which may represent the apical clot. Using the apex views, similar two-dimensional echocardiographic findings were present in the three additional cases in which large and inhomogeneous left ventricular clots were found at surgery (patients 6, 8 and 10). There were no instances of false positive echocardiograms in this series. The left ventricular clots were not seen by two-dimensional echocardiography using the long and short axis views. Four patients in this series had mural thrombi noted intraoperatively at aneurysmectomy or infarctectomy. M-mode echocardiography failed to suggest the presence of the thrombus in each case. Twodimensional echocardiography in both the apex and long axis views identified the left ventricular aneurysm when present but did not detect the associated mural thrombus. On retrospective examination of the apex views at high receiver gain setting, findings suggestive of mural thrombus were noted in two cases. Figure 11 (from patient 9) illustrates this finding in the apex frontal view. Dense areas along the endocardium, indicated by the arrows, appeared to correspond to the adherent mural thrombus noted at surgery.
Discussion
Our two cases of left ventricular tumor were easily identified by both M-mode and two-dimensional echocardiography. . Two-dimensional echocardiography allows for viewing of the heart in several planes, and is therefore helpful in clarifying the extent of tumor involvement. This information is useful in planning possible surgery and permits noninvasive followup. Although the definition of sensitivity of twodimensional echocardiography in the detection of thrombi requires a larger patient population, it appears that large left ventricular thrombi may be reliably detected by careful two-dimensional echocardiography.
